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eld 

sent invention relates to a radio base station 
d radio communication method for use in a 
o communication system, and relates in 
o a base station apparatus provided with a 
high-precis ijon path search processing section and its 
radio communication method* 
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ionally, when finger assignment for RAKE 
erformed by a path search process ing section 
(Direct Sequence-Code Division Multiple 
i>m , a nondirectional state delay profile is 
g a nondirectional received signal, 
search process ing section in a conventional 
tion apparatus will be described using FIG * 1 . 
ock diagram showing the configuration of 
1 radio base station apparatus, 
signals received via antennas 1 are input 
•fco rf circuits 2- In the RF circuits 2, the 
s are down-converted. The 
signals undergo A/D conversion by an A/D 
shown in the drawing, and become baseband 
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processing bV 
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processing 
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to a matched 
is sent to a 
circuit 7 cr 
and outputs t 
8, The path 
assignment 
de spreading 
de spreading 

In the 
control is p 
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However, wh 
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thereon 



se baseband signals undergo despreading 
matched filters <MF) 3, and are then output 
array antenna (hereinafter abbreviated 
eption circuit 4. In the AAA reception 
ne despread signals are multiplied by a 
reception weight , and undergo AAA reception 
A signal on which AAA reception processing 
ormed is sent to a demodulation circuit 5, 
dulation processing, and becomes receive 
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ion P the output of an RF circuit 2 is sent 
filter 6, and after despreading processing, 
delay profile circuit 7- The delay profile 

tes a delay profile using the despread signal, 
he result to a path search processing section 
search processing section performs finger 
ed on the delay profile, and detects the 
timing for AAA reception processing. This 
timing is output to the matched filter 3 . 
above-described method, transmission power 
rformed on the premise that the SIR (Signal 
nice Ratio) is improved by AAA reception, and 
nal received signal (signal prior to AAA 
essing) is used for finger assignment, 
a nondirectional received signal is used, 
iorates greatXy and accurate finger 
not possible with a delay profile based 
e is consequently a problem of 
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n of demodulation capability, and as a result , 
Hon power is necessary to perform correct 
ghment , and adjustment is carried out by means 
ion power control. This means that, despite 
eception AAA , it is not possible to achieve 
effects due to its directional control. 



vement 



Disclosure of Invention 

It is an objective of the present invention to 
provide a radio base station apparatus and radio 
communication method provided with a path search 
processing section that makes possible accurate finger 
ithout the need for high reception power. 
The thime of the present invention is exploiting 
the effects of a reception AAA and making possible accurate 
finger assignment without requiring high reception power 
by performing AAA reception of individual physical 
channels by means of grouped weighting, combining power 



assignment v 



addition val 
a delay pro! 



ues for each directional pattern to create 
ile, and obtaining despreading timing for 



reception AAA weight control or despreading timing for 



demodulation 



of channels 
and a path s 



within the s 



from this delay profile. 



Also, ;Ln the present invention, when a plurality 



(users) are grouped using an uplink signal 
earch Is conducted only by means of -an AAA 



reception signal according to a weight that is common 
ame group (grouped weight) , the probability 



of missing a reception path that appears outside a 
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formation range (nondetection probability) 



■that: changes 
( toward a nel 
switching ♦ 
state delay 
after AAA rec 



15 of a radio ba 



increases r ajid it becomes difficult to follow directivity 
due to movement of a communication terminal 
ghboring group) that is, to respond to giroup 
3y contrast, by creating a nondirectional 
profile from a signal that has a high sir 
option, it is possible to reduce the reception 
path nondetection probability and respond to movement 
of a communication terminal. 



Brief Description of Drawings 

FIG.l is a block diagram showing the configuration 
of a conventional radio base station apparatus; 

y FIG- 2 is a block diagram showing the configuration 



ia& station apparatus according to Embodiment 
1 of the pr&sent invention? 

~* FIG. 3 is a drawing for explaining a case where 
directional reception is performed; 

J FIG -4 is a drawing for explaining power combination 



after direct 
FIG. 5 i 
conf iguratio 



ional reception; and 

s a block diagram showing part of the 
n of a radio base station apparatus according 



to Embodiment 2 of the present invention. 
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Carrying out the Invention 
ference now to the attached drawings , 
of the present invention will be explained 
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In thisi embodiment, a case is described in which 
a delay profile iff created using a power addition value 
for each directional pattern of received signals 

AAA reception processing using a grouped 
weight, and bespreading timing for reception AAA weight 
control is ojbtained (a path search is performed) using 
rofile- In this embodiment, in order to 
explanation, a case is described in which 



the number of antennas for AAA reception is 3 , the number 



) when grouping a plurality of channels and 
f directional patterns is 2 r and the number 
(k) is also 2. 

s a block diagram showing the configuration 
of a radio base station apparatus according to Embodiment 
1 of the prejsent invention . 

Uplink signals received via antennas 101 are input 
respectively to rf circuits 102 . In the RF circuits 102, 



the received 



signals are down-converted. The 



down-converted signals undergo A/D conversion by A/D 



converters 1 
These b 
control sect 
directivity 



03, and become baseband signals, 
aseband signals are sent to a reception weight 
ion 104, and are also sent to a reception 
control circuit 106. Here, the number of 
reception directivity control c ire u its 10 6 provided ( two ) 
is equivalent to the number of directional patterns 
corresponding to the number of groups when a plurality 
of channels ire grouped. Also, the number of reception 
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weight control sections 104 provided (two) is equivalent 
to the numbejr of channels (the number of users) > 

reception weight control section 104 r 
processing is performed by a despreading 
for the signal from the respective antenna 



In the 
despreading 
circuit 104a 



element using a predetermined spreading code (the 



spreading co 



>de used in spreading modulation processing 
on the communication terminal side), and the despread 
signal is sent: to a reception AAA weight control circuit 



10 104t>- 

m the 
the directio 



performs rec 
using the re 



reception AAA weight control circuit 104b, 
ci of arrival of each channel (user) is first 
estimated- Sased on the result of this direction of 
arrival estimation , channel grouping is performed- The 
ult is sent to a reception grouped weight 
control circtuit 105. In the reception grouped weight 
control circjuit 105, a reception grouped weight is 
calculated f<f>r each group. The reception grouped weight s 
(Wl to Wn) arle sent to the reception directivity control 
circuit 106. 

The reception directivity control circuit 106 

eption AAA processing for a received signal 
ception grouped weight for each group found 
by the reception grouped weight control circuit 10 5/ and 
outputs a signal that has undergone reception AAA 
processing tb a demodulation circuit 107 and path search 
processing section 108 for each reception directional 
pattern - The number of demodulation circuits 107 and path 
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search processing sections 108 provided is equivalent: 
-to the numbe|r of channels (here, two). 

demodulation circuit 107, despreading 
nd rake* combination processing are carried 
out on a signa:l that has undergone recept ion AAA processing , 
and receive djata 1 and receive data k (number of channels : 
re obtained. 

path search processing section 108, a delay 
reated by the post-combination path search 
processing section 110 based on signals of each reception 
directional pattern, finger as s ignment is performed based 
profile, and despreading timing is output, 
ion, AAA despreading timing is output using 



In the 
processing a 



here , two ) a 

In the 
profile is c 



on that delajj 1 
and in addit 



a power addition value obtained by the post- combination 
15 path search processing section 110- 

The operation of a radio base station apparatus with 
the above configuration will now be described* 

In a radio base station apparatus according to this 
embodiment, grouping is performed among a plurality of 
channels (usars) using uplink signals, and a directional 



pattern is u 



plurality of 



sod that is formed using a weight that is 



common within the same group (grouped weight). To be 
specific, the reception AAA weight control circuit 104b 
of the reception weight control section 104 estimates 
25 the directicjn of arrival from a signal from each 

communicatidQ terminal of an individual phys ical channel , 
and classifies (groups) communication terminals into a 



groups based on the respective directions 
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circuit 105 
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and the reception grouped weight control 
calculates a reception grouped weight for 
e groups • 

By this: means, as shown in FIG-3, a base station 



performs AAA reception with the same grouped 



weight for ccwmunication terminals existing in a grouped 
directional pattern 203 in a sector 204- As a result, 
with regard -o the SIR when AAA reception is performed, 
desired s ignal path A can mainly be received, and reception 
of interference signals I is suppressed, further 
increasing the SIR in the case of nondirectional 
reception , 

Also, tly using this kind of grouped weight, the 

; aption directional patterns can be kept small , 

amount of control for calculating reception 
>e reduced. 



number of rec 
enabling the 
weights to b 



is received 
down— convert 
2 0 digital sign 



A signal transmitted from a communication terminal 
via an antenna 101 f and after being 
ed by an RF circuit 102 , is converted to a 
al by an A/D converter 103 and becomes a 
baseband sighal. This baseband signal is multiplied by 
a multiplier 106a of the reception directivity control 
circuit 106 by grouped weights Wl , Wn (n: number of groups) 
obtained by t he reception grouped weight control circuit 
105 r The gicnals multiplied by these grouped weights are 
added by an adder 106b- The number of multipliers 106a 
provided is equivalent to the number of antennas (here, 
three) . in this way, the signal transmitted from each 
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communicatic 
•the receptio 
by means of 
This si 



despreading 
filter (MF) 



n terminal is subjected to AAA reception with 
m directional pattern of each group formed 
grouped weights . 

gnal having undergone AAA reception is sent 
5 to the path iearch processing section 108. In the path 
search processing section 108, path search processing 
is carried out by the post-combination path search 
processing section 110 for each directional pattern- In 
this post-coiabination path search processing section 110, 



processing is first performed by a matched 
110a for a signal that has undergone AAA 
reception usling a predetermined spreading code (the 
spreading code used in spreading modulation processing 
ication terminal side) . For this spreading 
the spreading codes used by communication 



on the commur^ 
code, one of 



terminals included in a grouped plurality of directional 



patterns may 
code * 

The des 



, for example, be input as a representative 



pread signal resulting from this despreading 



The coherent 
addition of 



circuit 110c 
and outputs 
and also to 
The de 
profile base 



processing is sent to a coherent addition circuit 110b. 

addition circuit 110b performs coherent 
the despread signal and outputs the result 
to a power addition circuit 110c. The power addition 

adds the in-phase-added signal power ( level) , 
the result to a delay profile circuit llOd 
a threshold value decision circuit 111. 
lay profile circuit llOd creates a delay 
d on the power addition value found t>y the 
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time, despre 
The pow 
circuit: 110c 
processing s 



power addition circuit 110c, This delay profile 
information is sent to a finger assignment circuit llOe* 
The finger assignment circuit llOe performs finger 
assignment using the delay profile information. At this 
ading timing is obtained. 

er addition value found by the power addition 

of the post-combination path search 
ection 110 is sent to the threshold value 
decision cirbuit 111- The threshold value decision 
circuit 111 makes a threshold value decision for the power 
addition value using a predetermined threshold value. 
By making a threshold value decision for the power addition 
value in this way, it is possible to prevent the addition 
of unwanted noise and to suppress fading . This is because , 
since each power addition value is obtained from a 
different directional pattern, fading is independent for 



each - 

A thres 
for each dir 



power additi 
addition val 
in the delay 
detect the d 
control - 



hold value decision circuit 111 is provided 
actional pattern, and the outputs from the 



respective tjhreshold value decision circuits 111 are 
output to a [combining circuit 112. Therefore, power 
addition values with the unwanted noise component removed 
are output to the combining circuit 112, and only those 
Dn values are combined. By combining power 
ues in this way, the path is made explicit 
profile, and it is possible to accurately 
sspreading timing for reception AAA weight 
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To be 
circuit 112 
profile A po 
pattern 2 05 
5 and direct io 
value P 20 6(t) 
combining di 
it is possi 
area in the 

10 result, the 
path, which 
and it is po 
movement (to 
the term no 

15 receiver s 
better than 
nondirectionja 
The 

combining ci 
20 113, and a 

combination 
to a finger as 
circuit 114 f 
weight contr 
25 timing is ou 
reception we 
circuit 104a 
received via 



ndi 



t ign 



power 



pacific 7 as shown in FIG- 4/ the combining 
combines directional pattern -2 03 delay 
wer addition value P* 0 3(t), directional 
delay profile B power addition value P 20 s(t) f 
3(1 a 1 pattern 206 delay profile C power addition 
to find power combination value P(t) * By 
ectional pattern delay profiles in this way, 
e to create a profile that covers the same 
nondirectional state (sector 201). As a 
probability of nondetection of a reception 
is a risk with AAA reception, is reduced f 
ssible to handle communication terminal 
a neighboring group) * In this case, despite 
rectional state delay profile, since AAA 
als are used for creation, the SIR is much 
in the case of a delay profile in normal 
1 reception. 

combination value combined by the 
cult 112 is output to a delay profile circuit 
ay profile is created based on this power 
alue. The delay profile information is sent 
signment circuit 114. The finger assignment 
inds the despreading timing for AAA reception 
1 from the delay profile. This despreading 
rput to the despreading circuit 104a of the 
ight control section 104* The despreading 
performs despreading processing for signals 
the antenna elements using the despreading 
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timing - 

By per 
received via 
despreading 
5 reception pr 
above, it is 
has a high S 
this receive 
addition and 

10 profile usi 

assignment f 
to carry out; 

Thus , 
to this embo|d 

15 by combining 
pattern , and 
power comb 
carried out 
timing used 

20 accurately, 
processing a 
have a high £ 
AAA are expl 
and finger a 

25 accurate f± 
need for hi 
In FIG 
directional 



mg 
Lgh 



forming despreading processing for signals 

each antenna element using accurate 
timing in this way, and performing AAA 
ocessing using grouped weights as described 
possible to obtain a received signal that 
Performing despreading processing using 
signal with a high SIR, performing coherent 
power addition, and then creating a delay 
power addition values and performing finger 
rom this delay profile, makes it possible 
a path search accurately. 

th a radio base station apparatus according 
iment, a power combination value is found 
the power addition values of each directional 
finger assignment is performed using this 
ion value, enabling a path search to be 
Accurately. By this means, the despreading 
or reception AAA weight control can be found 
and it is possible to perform AAA reception 
ccurately and receive received signals that 
IR. Also, since the effects of a reception 
Ited to obtain a signal that has a high SIR, 
ignment is performed based on this signal, 
assignment can be achieved without the 
reception power. 
4 , when a path arrives from a part where two 
patterns overlap, the antenna gain due to 
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the directional patterns is not sufficient in each 



independent 
possible for 
with the del 



path search* Therefore, it may not be 

path detection to be carried out properly 
ay profile. 



For fin jer assignment for demodulation in this case, 



it is necess 
the finger a 
directional 
delay prof il 
HOd of the 



of finger as 
information 
sent to the 
post-combins 



ary to decide whether the path assigned by 
ssignment circuit 114 is a signal of that 
pattern, and this decision is made based on 
-a information from the delay profile circuit 
post-combination path search processing 



section 110. 

^t this: time, since power addition values are 
combined by :he combining circuit 112, a path with this 
timing has a i.arge value, and can be selected as the object 
signment. Therefore, this delay profile 
created by the delay profile circuit 113 is 
delay profile circuit HOd of the 
tion path search processing section 110 , and 



the despreading timing of the despreading circuit 107a 



in the demod 



25 HOd in the 



ulation circuit 107 is detected from both 



ets of delay profile information. 

By thus performing demodulation circuit 107 finger 
assignment and despreading timing detection using both 
delay profile information from the delay profile circuit 

post-combination path search processing 
section 110 Mid delay profile information from the delay 
profile circuit 113, it is possible to handle cases where 
a path arriV€;s from a part where two directional patterns 
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delay prof 11 
is a path, ass 
the despread 



overlap . 

That is to say, if the level is high only in the 
s of one directional pattern for which there 
igned by the finger assignment circuit 114, 
Lng circuit 107a of the demodulation circuit 
107 uses the despreading timing of the aforesaid path 
in that directional pattern, and if the level is high 
in a plurality of (for example, two) directional pattern 
delay profiles, the despreading circuit 107a of the 

circuit 107 uses the despreading timing of 
the aforesaid path in those two directional patterns, 
whether a level is high or low is determined according 
Id value, and that threshold value can be 
ccording to the number of fingers or the 



to a threshq 
controlled a 
environment - 
( Embodiment 
in this 



to Embodimen 



2) 

embodiment , acasewillbe described in which 



this radio cc mmunication method is implemented in a radio 
base station! apparatus that employs space diversity. 

FIG. 5 is a block diagram showing part of ttie 
configuration of a radio base station apparatus according 
it 2 of the present invention* Parts in FIG- 5 
identical to those in FIG „ 2 are assigned the same refer ence 
numerals as :.n PIG. 2 and their detailed explanations are 
omitted • Although adaptive array antennas are not shown 
in fig. 5, this radio base station apparatus is provided 
with two adaptive array antennas as diversity antennas. 

The radio base station apparatus shown in FIG.5 has 
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addition of 
processing, 
power of a s 
a power addi 
signal after 
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path search processing sections 402, 
path search processing section 403 for each 
directional pattern, equivalent to the number of channels . 
Therefore, this radio base station apparatus is provided 
with path search processing sections 108 for diversity 
AAA #1 and path search processing sections 402 for 
diversity AAA #2. 

As witt, path search processing sections 108, each 
path search processing section 402 has a matched filter 
(MF) 4 03a that performs despreading processing for a 
signal received by diversity AAA #2 using a predetermined 
spreading code (the spreading code used in spreading 
modulation processing on the communication terminal side ) , 
a coherent addition circuit 403b that performs coherent 
despread signals obtained by despreading 
a power addition circuit 403c that adds the 
ignal after coherent addition, 
tion circuit 4 03c that adds the power of a 
coherent addition f a delay profile circuit 



403d that creates a delay profile using the power addition 
value from power addition , and a finger assignment c ircuit 
403e that performs finger assignment based on delay 
profile information and detects despreading timing. 
In a r£Ldio base station apparatus that has the 
25 above-described configuration, as in Embodiment 1, each 
path search processing section 108 and 402 performs 
despreading processing on a received signal, performs 
coherent add Ltion and then power addition on the obtained 
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despread signal r creates a delay profile using that power 
addition value, and detects despreading timing using this 



delay profil 
The povi 
circuit 110c 



er addition value found by power addition 

> 

/403c of post-combination path search 



processing soction 110/403 of the respective path search 



processing s 



ection 108/402 is sent to threshold value 



decision circuit 111/401 of the respective path search 



processing s 
circuit 111 
predetermine 
value for a d 
value decisi 



decision cir 
112 f and the 
decision cir 
112. Theref 



circuit 112, 
combined . 
a high level c 
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ection 106. Threshold value decision 
siakes a threshold value decision using a 
d threshold value for the power addition 
iversity AAA #1 received signal- Threshold 
on circuit 401 makes a threshold value 
decision using a predetermined threshold value for the 
power addition value for a diversity AAA #2 received 
signal . 

The outputs from the respective threshold value 
suits 111 are output to a combining circuit 
outputs from the respective threshold value 
cuits 401 are output to a combining circuit 
are, power addition values with the unwanted 



noise component removed are output to the combining 



and only those power addition values are 
Bjy combining power addition values in this way, 
an be used in delay profile, and it is possible 



to accurately detect the despreading timing for reception 



AAA weight c 



ontrol ♦ 



in this case, since reception weight control is 
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be thought 
characterist 
on how path t 
5 of low SIR a 
terms of fad 

Thus , 
to this embo 
accurately e 

10 since power a 
are combined 
assignment 
value. By t 
reception 

15 and it is po 
accurately a 
SIR. Also, 
exploited tc 
finger assig 

20 accurate £i 
need for 

In PIG 
and 401 , del 
circuit 114 a 

25 108, but the 
401, delay p 
circuit 114 
section 4 02, 



: m 



nd 



in 



dim 



ng 



high 



ay 



dependently for each diversity AAA, it may 

there will be no effect, but the 
ics of a reception AAA are greatly dependent 
ing can be detected correctly in conditions 
nondirectivity 4 Therefore, the effect in 
ing suppression is anticipated to be great* 
a radio base station apparatus according 
ent , it is possible to perform a path search 
wen when space diversity reception is used, 
ddition values for each directional pattern 
to find a power combination value, and finger 
performed using this power combination 
is means, the despreading timing used in 

weight control can be found accurately, 
sible to perform AAA reception processing 
nd receive a received signal that has a high 
since the effects of a reception AAA are 

obtain a signal that has a high SIR, and 
nment is performed based on this signal, 
er assignment can be achieved without the 
reception power, 
5, the threshold value decision circuits 111 
profile circuit 113, and finger assignment 
re provided in path search processing section 
e threshold value decision circuits 111 and 
rofile circuit 113, and finger assignment 
may be provided in path search processing 
or may be provided independently of path 
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search processing sections 108 and 402- 

As a communication terminal apparatus that performs 
Lcation with a radio base station apparatus 
Embodiment 1 or 2 can obtain a signal that 
IR by exploiting reception AAA effects on 
se station apparatus side, it is possible 



radio commun 
according to 
has a high S 
the radio ba 



to transmit t ransmission signals with comparatively low 



transmission 
interference 



In above-described Embodiments 1 and 2 , a case is 



described in 
processing i 
but in the p 



communicatio 
implementati 



in which the 
channels (us 



power. As a result, it is possible to reduce 
with other stations in a system. 



which despreading timing detection 
applied to a radio base station apparatus , 
resent invention, despreading timing 



detection prjocessing may also be applied to a 



n terminal apparatus. In this case, 
on would be possible, for example, by 
performing division into two directivities, finding the 
respective power addition values, combining these- to 
create a delay profile, and performing a path search using 
this delay profile. 

The present invention is not limited to 
above-described Embodiments 1 and 2, but can be 
implemented with various modifications „ For example, in 
above-described Embodiments 1 and 2, a case is described 
number of antennas is three, the number of 
ers ) is two, and the number of groups when 
a plurality of users are grouped is two, but the present 
invention can be similarly applied to a case where the 
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number of a 
groups are o 
A radic 
invention em]bl 
5 weight setting 
weights f an 
performs ada 
an above-des 
in directio 

10 reception we^ 
power addit 
received by a 
profile^- pe 
profile, and 

15 control for 
A radi 
invention emtl 
weight calcu 
communicatic' 

20 each group, 

that perform^ 
from an abov 
terminals in 
above- descri 

25 section that 
direct ional 
and creates 
using this 



19 

ennas, number of channels, and number of 
ther than these numbers, 
base station apparatus of the present 
oys a configuration comprising a reception 
section that sets a plurality of reception 
aptive array antenna receiving section that 
ive array antenna reception of signals from 
ribed plurality of communication terminals 
1 patterns formed with the above-described 
ghts f and a path search section that combines 

values for each directional pattern 
n adaptive array antenna and creates a delay 

rms finger assignment using this delay 
outputs despreading timing used in weight 
adaptive array antenna reception. 

base station apparatus of the present 
oys a configuration comprising a reception 
lation section that groups a plurality of 
n terminals and finds a reception weight for 
an adaptive array antenna receiving section 
adaptive array antenna reception of signals 
e-described plurality of communication 

directional patterns formed with the 
bed reception weights, and a path search 
combines power addition values for each 
pattern received by an adaptive array antenna, 
delay profile, performs finger assignment 
ay profile, and outputs despreading timing 
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used in weight control for adaptive array antenna 
reception - 

According to these configurations, since power 

es for each directional pattern are combined 
delay profile/ and finger assignment is 
ing this delay profile, a path search can 
be carried ou J ; accurately . By this means , the despreading 
timing used in reception AAA weight control can be found 
and it is possible to perform. AAA reception 
curately and receive a received signal that 



addition vain 
to create a 
performed us 



accurately,. 
10 processing at 



has a high SIR, 



A radic 



of diversity 
section that 
terminals an 
an adaptive a 



directional 
reception we 



base station apparatus of the present 



invention employs a configuration comprising a plurality 
antennas, a reception weight calculation 
groups a plurality of communication 
d finds a reception weight for each group, 
rray antenna receiving section that performs 
adaptive array antenna reception respectively with the 
above-described diversity antennas of signals from an 
above-described plurality of communication terminals in 
patterns formed with the above-described 
:_ghts , and a path search section that combines 
power addition values for each directional pattern that 
e adaptive array antenna reception by an 



has undergon 

above-described diversity antenna and creates a delay 



profile, per 
profile, audi 
control for 



forms finger assignment using this delay 

outputs despraading timing used in weight 
adaptive array antenna reception. 
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be carried ou 
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ng to this configuration, a path search can 
t accurately even when performing diversity 



reception- By this means, the despreading timing used 
in reception AAA weight control can be found accurately, 
and it is possible to perform AAA reception processing 
accurately and receive a received signal that has a high 
SIR - 

A radic base station apparatus of the present 
invention employs a configuration further comprising a 
threshold value decision section that makes a threshold 
value decision with respect to a power addition value 
in the above 



-described configuration , wherein the 
above-described path search section finds a power 
combination value from output after the above-described 
15 threshold value decision. 

According to this configuration, by making a 
threshold value decision for a power addition value it 
is possible to prevent the addition of unwanted noise 
and to suppress fading- 
2 0 A radio base station apparatus of the present 

invention emjploys a configuration wherein, in the 
above-descri'bed configuration/ the path search section 



ger assignment using a signal received by 
array antenna with a reception weight for 
ound with the above— described despreading 



performs fink 
an adaptive 
2 5 each group 
timing * 

According to this configuration, since a signal that 
has a high SIR can be obtained by exploiting the effects 



ithout 



:ion 



of a recepti^? 
based on thi 
achieved w 

A commu|n 
5 invention is 
coiftmunicat 
an above-des 
a signal that 
the effects c 

10 apparatus si 
side it ±s po: 
comparative 
is possible 
in a system. 

15 A radio 

invention c 
of grouping 
finding a re 
array antenn* 

20 antenna rece 
plurality of 
patterns fo 
weights r and 
values for 

25 adaptive ar 
performing f 
and outputti 
for adaptive 
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n AAA r and finger assignment is performed 
signal r accurate finger assignment can be 

the need for high reception power* 
ication terminal apparatus of the present 
characterized by performing radio 

with a radio base station apparatus with 
xibed configuration- By this means, since 
has a high SIR can be obtained by exploiting 
f a reception AAA on the radio base station 
le, on the communication terminal apparatus 
sible to transmit transmission signals with 
low transmission power . As a result , it 
to reduce interference with other stations 



>rm 



ea 



o:np 



communication method of the present 
rises a reception weight calculating step 
a plurality of communication terminals and 
ception weight for each group, an adaptive 
receiving step of performing adaptive array 
ption of signals from an above-described 
communication terminals in directional 
ed with the above-described reception 
path search step o f combining power addition 
ch directional pattern received by an 
y antenna and creating a delay profile, 
inger assignment using this delay profile, 
:ig despreading timing used in weight control 
array antenna reception- 



10 



15 



Accordi 



values for each directional pattern are combined to create 



a delay prof i 
this delay p 
accurately - 
in reception 



SIR* 



a radio 
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ng to this method, since power addition 



le, and finger assignment is performed using 
rofile, a path search can be carried out 
By this means, the despreading timing used 
AAA weight control can be found accurately, 
and it is possible to perform AAA reception processing 
accurately aad receive a received signal that has a high 



communication method of the present 
invention comprises a reception weight calculating step 
of grouping i plurality of communication terminals and 
finding a reception weight for each group, an adaptive 
array antenna receiving step of performing adaptive array 
antenna reception of signals from an above-described 
plurality of communication terminals in directional 
patterns formed with the above-described reception 



weights , a pa 
of threshold 



th search step of combining, after completion 
value decisions, power addition values for 
2 0 each group received by an adaptive array antenna and 

creating a dslay profile, performing finger assignment 
using this delay profile, and outputting despreading 
timing used in weight control for adaptive array antenna 
reception, and a finger assigning step of performing 
25 finger assignment using a signal received by an adaptive 
array antenna. 

Accordi. ng to this method, a path search can be 
carried out accurately. By this means r the despreading 



is 



10 



on mm 



timing used i 
accurately , 
proc ess ing a 
has a high Sill 
a threshold 
it is possibl 
and to suppr 
method, sine 
by exploitin 
assignment 
finger assi 
high recept 

As desc 
and radio c 
since power a 
are combined 
assignment i 
value, a pat 
this means , 1 
weigtit contr 
to perform 
receive a rec 
since a signa 
the effects 
is performed 
as s ignment 
reception po|we;i 

This 
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n reception AAA weight control can be found 
ind it is possible to perforin AAA reception 
curately and receive a received signal that 
Also, according to this method, by making 
value decision for a power addition value 
e to prevent the addition of unwanted noise 
ass fading- Moreover, according to this 
^ a signal that has a high SIR can be obtained 
f the effects of a reception AAA, and finger 
performed based on this signal, accurate 
gbment can be achieved without the need for 
n power . 

ibed above, in a radio base station apparatus 
nication method of the present invention, 
ddition values for each directional pattern 
to find a power combination value, and finger 

performed using this power combination 
1 search can be carried out accurately. By 
he despreading timing U3ed in reception AAA 
► 1 can be found accurately, and it is possible 

reception processing accurately and 
eived signal that has a high SIR * Moreover, 
1 that has a high SIR is obtained by exploiting 
of a reception AAA, and finger assignment 
based on this signal, accurate finger 
a be achieved without the need for high 



AAA 



application is based on the Japanese Patent 



Application 
entire conte 
reference he 
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No. 2000-010879 filed on January 19, 2000 r 
at; of which is expressly incorporated by 
cein - 



Industrial 

The pre 
station appa 
in a digital 



Appl 



icability 

sent invention can be applied to a radio base 
ratus and radio communication method used 
radio communication system. 
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FIG.2 

102 RC : RF CIRCUIT 
106,110 NDP : NUMBER OF DIRECTIONAL PATTERNS 
107,108 NC : NUMBER OF CHANNELS 
104a.107a DC : D EjSP READIN G CIRCUIT 
107b RCC : RAKE COMBINING CIRCUIT 
107c CEC : CHANNEL ESTIMATION CIRCUIT 
COHE RENT ADDITION CIRCUIT 
POWE R ADDITION CIRCUIT 
: DE LAY PROFILE CIRCUIT 
FINGER ASSIGNMENT CIRCUIT 



110b CAC 
110c PAC 
110d,113 DPC 
110e.H4 FAC 



1 1 1 TVDC : THRESHOLD VALUE DECISION CIRCUIT 



FIG.5 

108.402 NC : NUMBER 

110.403 NDP 
110b.403b CAC : 
110c PAC : POWER 
110d,113 DPC 
110e.114 FAC 
111,401 TVDC 



NUMBER 



DELAY 



OF CHANNELS 
OF DIRECTIONAL PATTERNS 
COHERENT ADDITION CIRCUIT 
ADDITION CIRCUIT 
PROFILE CIRCUIT 
FINGER ASSIGNMENT CIRCUIT 
THRESHOLD VALUE DECISION CIRCUIT 



